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*#W-&M*S'4kBI**B.5r&*-* i Mb * #f> J8L ® & *L * 
&#tfej£.4t£.t*&B » a #1 *o # # ^ * *Mb A 4fe 



The present invention relates to a method for purifying, 
modifying and immobilizing recombinant protein. The 
method comprises the steps of tagging the target protein and 
expressing the recombinant protein by use of the genetic 
engineering; purifying and modifying recombinant protein by 
use of the decoupling reagents; and immobilizing the 
recombinant protein onto a modified substrate. The method, 
combining steps of purification, modification and 
immobilization, enhances the juse of recombinant protein in 
the application. The omission of the step of dialysis or 
molecular sieve purification leads to a shorter period 
dedicating for removing excessive reagents and the increase 
of efficiency of recombinant protein recovery. 
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& ' £• i% & ^ & -ft - feiftZL® %_%^m. ' 
[ ] 

*Mb * &#?ZLm 5£4b£- & % &] & ffi JL H - 

■f- * ite A ' 3* 41: ' -H- 

# fil ^ ^ ^ * # # £ 4*. A # # * >ft & # ifc X • & Bfc * * - & 

fl& * * i& ttff M »##Jfll**S'fr***fc'ft4L*6 f ***'ds 

* • ifc >F e #r *M£ ffl ® 4 fe-§r 6 ^ *Mb _L • 
Ji;fait;fr^-& f 4Litt#&#?<I*ofcLl$jgSt#l* ( Histidine 
tag) • &4fc#£iij|&*-<|±*!i*t#. Histidine tag tfi%L*> ft ® 

(frjfc. : Ni-IDA i»^*-'lifl«j*<&*Mf^M - # 

Histidine tag tt&&^#J ( M *» : immidazole) 
i»*6jf^^fe«l*Sb*. - 



Sft4f4*£.4b ' ft 4* fife* • #aii4Mb* 

•TJfe4l.||*^tJtt4tlfe^^JiL*tJi4L'r«&*^j&^b*«t4* 
£ it $'J ID £ -fb ^ @ # 'teifc;fr&#i£/£&6f ' 

El 3l4b#> ' e,*&j&&-JJfc*t# ' a £.4fe* ( biotin) 
( sterptavidin ) » biotin -r^o-jSt.-g-^ 

£#j^^-_L( : DNA - & ft ) ' streptavidin 

.*Mb#5$ ' ^ & f i£^T*° £#/iMb ( biotinylation) 

4& & #J f£ # #J ' & ffai£*#*&3£&#^>&«ifc#f;i& 
i.** X-fH^tt - (1)^^r«. = & *f a* jfc 
«. • EI itb^^ls] ^n^fr *Aifeft54*f-i«F* — 35T«. 
#j ^ • (2)& : ^ it *f i$ 5. ^ # 4-6 * Hr £ z£ £j -f- 
#r • jfe. 5. ^ it ft — J£- =k ' tSLn t &,B$rA$it M-'J? - X. • (3) 

£.it*f-JKJL • ft • (1 = 

#^.xHJS&l»'h^ + ^^-^fe««^«. A ^ $ .J ^ 1$ # 

1*3 • (2)EJ «&3M&^###J r-i«a : ^^m^^^^^^-iff 

fc>t t efcfft ' & ft 3LiSLnt&. # -L » ii^>t 

H. # ff • IS itb ' *o f«r & *fc 4b & I* P m #] £ & f EJ «Bl 



-fc*B-M(l* 6,150,123 ft t«» T t ±4fe*-fb 
#j ^-/'ir ( in column biotinylation ) > &4M«J ffl *fc*o # ^ & 
*B*t&S*fc.*6 • t ifcfi-£4fr-*Mb • ' * 

#&H*fe*6#*l.#»/ltffett&tt&JfcJ*£4fclMbtt£L 
m^X^a^lf^ ' 4b -ft *«nL*MHif"/7 

t ' *4**rii4f*S'#.j&*. t ' fll it 4f4fe 

4M'J# -6,150,123 Jfcftlb*4/li4*«Ktt*&4lfttt*fr*4t». 
( ligand-recepter) • iH : a & 6 f A & - fit 

3r&l**Mft*l** (lectin) a A : *4fcHM&** 

£IS • # & sfc *K * ;£ # 44 ' ft 4b a & 5- & f it • # 

f se.lt ' i£ « f*J ufrfMb** 

#i$i»ajL#^&?f'$fc.#&ft4b#4Ba##&ffm'Jtt4fc 

^-L6*j^L#"fitnfP-1|l|^*.^iLA^Ao'l« & * - #1 2r «. 
ffii -f fit -l± 60 4t 0 
[ # ^ 1*3 ] 

& ft 4b - 4##>& SI £ #j ^r^r • #.*'J ffl ^Sx^^r^^#^# 



#-L • 

M HL $P ^ « ife # ?'J 4fc & ^ &l *4 0£ SMS tfe ( Histidine 
tag) - f fllttit (Maltose-binding tag) &£-Jlfc-fer 
&-S-H#^J»^5r^^ft ( Glutathione-S-Transferase 
fusion protein > GST tag ) ° ■ ■ 

J& A & *b # £fc /# # & *fc ( in vitro transcription / 
translation) sfeff ° 

■ft HL%Lfr ft % ¥c & % 4*. $L # * # t£ ?<| it # *a ft Ji 4L 

# ^Ti4L#^#t4^ ^ Histidine tag B^#M£ffl4L#l*> 

(W-kp Ni-IDA #*£) ; -t^Tit#3* 
#*tfe«t| ( Maltose-binding tag) u^/Mfc 
ffl4L«,^/7^fe^«t*^*.^^* (amylose) *t ; t M & 
&fkmi&J$n& GST tag Bf «f $t ffl i7 # & ^flfc * 

£fc ( glutathione) • 

M i£ & a 4 fcL 5r 6 # # # #. *'J ffl £ #7 4b 
( biotinylation) £1^1® f fef 6 f (biotin) 

jfri££.$7*4b>&>!& (biotinylation) 4& -T ffl #1** # 
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® * ft. * & * #1 ^7 # >f & ft * ifc *. ^ 4b ^ #r ■ * * & 

m : irt&t tttiL&$k%ki&ff?>\%, Histidine tag 

b£ • mfa&ftl-trfem ( immidazole) ; «t ifr i£ 4* 3*. # t& 
Maltose-binding tag » »M^#j^r^ffl^^ <t 
(maltose) ; 1 1ft i& i&fr ?>\ & GST tag a^ > mfa& 

%\stitLft &&L-tir$k (glutathione) » 

&&® *6£&m to 1t ' Hitb 

4l fa 4b J5L J& ( biotinylation ) ^ # biotin f^^B| > 
# *.*SfeH4L«it^**t^«j* ( streptavidin) • 

th &® &L$r & 3L&#f> JZLM ( *o ' biotinylation) "ST^^aS. 

t ifc*T » *£ t ' *7 4*. 

^ ft£- t Z-4k*im ft 

*ft.* 6 * ^fe t ft* * » ***l ffl ffl ^-fb^ift^-sr A 

**b^«.* t 4l^^^^»j - it it ^41- a ^ ^>r>*^r etii. 



mfL$B.&&tfjfom > ft Adrift 

&4b > 13 tt&S *fe*6 fl*-#*4*tfc » *fc 

* & #f flfc & • *AiS:*S*'«tt(*'*a#ifi* 
6,150,123)* -g<Lf£4£&# PS. f'J • -srfta^iiMf 
f 4L*Mb • 

$ - @ m ^ '«^*&^aT^»: «iaxgftt4-a« 

$ #f arft-fbAfi-lfe&B tii*6;a*H^*Jlf**l»ii<i 
wt fiHf ^ If A & : >5t0 4 to* 6^ 

It ft --gt#3*«tfe# @ •«* & f &® # 5'*& • t $L 

(ft & & t& J$ 9>\ ( Histidine tag) 

& # tt ( Maltose-binding tag) it GST tag ^ • ft ft, 
*i*^*3liftt t to*& A ft 

ib ^ * # a * to* 6 it & m m& ^ it *j 

*t* • ^fe#4*J**tt^#-<t4lLAH * to* 

*fc t • 3 -*.&ft&B ^to*&i&^*H**;fr ^ 

&>ffii&m$i ' #ft j^e^^fe t^&ig 4to*^^^ft## • 

41 tfe & 5£ : <# #*fc#tfe& te£ffi&&tfe ( Histidine tag) » 
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m$L*>}i % feitffl £r4&r^*i. : Ni-IDA f^fe) ; 

##^#t&Jb^5r"*tM&M3U& (maltose-binding tag) > H'J 
IHifo ^7 f'fciE ffl ;#&^*j&§£i£- (amylose) f ; ir#2M& 
f& Js, GST tag a£ » *>] ft sf if ffl U" glutathione) 

(biotin) $?rfa£-&-$ ( sterptavidin ) » biotin - S TM£.&1$. 
{ktofr* DNA .*H$)i'lt* biotin A 

sterptavidin # — ffijS£#*#^#$P'l£ - i£*r*b*fci& ffi^^^- 

Histidine tag & se, ^r>i & ^ # £l af . 
^ «?K •* ( immidazole ) ; IT # tfe - #1 i7 ^ & 
maltose-binding tag amylose B^f- • ^^^#|>%#-^|t 
( maltose ) ;#$P3*.#t&-#l GST tag & S& 

glutathione # feBf > glutathione • 

*JfflO*S^#IW*H4fe*^*4lll#"/7*fett*tfJ 

-.t rr 

(biotin) af . 4#^i6»J^t*ti*t ( streptavidin ) « 
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6 ^ Thrombospondin N-terminal like domain 

5c & f ' *fc 4b - ft # El £ ^ # >£r • if & #'J ffl # $ to & H *H ft 
pET28A ( Novagen) ^A^#i E. co// BL21 De3 % 

• IPTG ( 1mM) #j LB i* # ifc 4fc «t tSfc 

*f-^*r Histidine tag ^4tB ffeAHl 21 3! & 6 » *l 
Thrombospondin N-terminal like domain ( TSPN like 
domain ) • & % =. SI Lane 1 ( # IPTG & if- ) & Lane 2 ( & 
IPTG -«|tf-) fcb& t ^ J-X#J& ' >fc IPTG i%^T M.*-%rm 
Pfi ia S 4: to TSPN like domain • Lane 5 ( Lane 3 & 

Lane 4 ^^-^*#fi) *Mb4L& H * to TSPN like 

domain » f: %h TSPN like domain X Histidine 

tag» ft&ftm*- 25 kD> 41a. TSPN like domain 

4L>£>fcii.i&— Ni-IDA WL%* ti ng-feM #f » ifcn££-# Histidine 
tag 4L&0 4&L TSPN like domain it # -14 *b & f- 
_L > i& i& # & * >& ( Lane 6) t^f ^i&Sf & TSPN 
like domain ' ^ ^ a. #7 -fl: 4b f£ #]( biotinylation reagent, 
NHS-LC-biotin ) ilMf^# » W ^ ^ ^ fc- ft # ^. El 4 to 
TSPN like domain ^^±^^r • *b,R,!6JL*'fr^£4kS£ 
to TSPN like domain $t $Lfr ti $ # — ft* ^- • /*f a it 
i& # 4L #] t ii^F S i to TSPN like domain ( Lane 
7) ■ SLJfoJL&aL&.mfeft&t'S'te. ' ffr**.-R/&*.£.4fc-*Mb 
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t&%i>m.i&^fe^tkmfeft* y fr&® 4.&TSPN like domain 
( Lane 8) teM^IH ( immidazole ) #|at 4a 

TSPN like domain & %Lfr fe. t J£4fcib * • 4 
lb TSPN like domain » ^a^^f 

A jfr *.( Lane 9) • m biotin S 4 *a TSPN 

like domain &#'Jffl streptavidin 4$ ^ *ft sfc ^ i& ft 111 
>fb > # biotin & streptavidin * M 4fc 4ft ft Ift s& A 

' itb t Ci.i^i^S 4 la. TSPN like domain 

( Lane 10) • 

% 4L Thrombospondin N-terminal like domain 
#*Mb * ^.^^r^b#S 3: 4b 

*o $ eg si ft > & # ft -fa m & t m> m 1 4l ^ ~ m #t ^ 

ikm. |SJ - isiSf He TSPN like domain tfj £. #7 -jMb 

* t Lane 1 &3^*#te, ' # *Mb 0 4 &l TSPN 
like domain (Lane 2) ^ t ^ « £.4*7 • 
4&4^ TSPN like domain & £ 7 £$7^£^ • a *b^^- 
iffitik^ A( Lane 3 ) » ft £ 4fc iMbfl & El 4 &l TSPN like 
domain Ni-IDA ^ fc. b£ • #5 »T II * Histidine tag ffii 

H) 4 £a TSPN like domain ® (Lane 4) 
>1'*tffc:l&*£*fctt<t4fc-*''fb1*#] > iii&tf fc4L t # 

^ a 4 ft. TSPN like domain ( Lane 5) ; 4£ *«J ffl ffc 
#*^#] (Immidazole) ft a 4 la TSPN like domain & 
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*»>7*fett*dS*. ( Lane 6 ) - tiilil *^i*S f & 
TSPN like domain t fa ^*'J ffl streptavidin %f> ^m,^ 
• # biotin |^ streptavidin ^ & 5£ El £ 4b & - 

^ TSPN like domain ( Lane 7) ° 

***t»^t it am ****** • '■ 
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%-m ® * to* & *Mb - #^>5L S 

# — WIT afcfcl 1 4l4^S 4 te.£-6*Mb » 

& Si £ 3" /ft*! Bl ° 

$ B9 ® *«fc*J 2 & *Mb - 

-5. SI £ 4l ^ — 3r >7H jg m ° ■ - 
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& > titbit ■ : 

2. *oftfrj L iH4&n$ 1 js/^iii^atfef # *Mb - 

A ® ^ 4i * > &t#sfc#tfe#&^ J* J© at # tfe 
( Histidine tag) - f f HM^ii (Maltose-binding 
tag) i£;£J3fcii-#k-S-##g& ft (GST tag) . 

3. *o f |&ffl # 2 ^mi44i*S i*a£-&*Mb - 4*4* 
A HI 5t 4b 4i 2r ^ - & t # * # tfc # & Ah. AS Sit # tfe 
( Histidine tag ) • 

4. *o t tf JM'Jfa® * 1 ^m^^i&S & *Mb - 

# a - 'IIL m & JfiL & ft *b # if / # # *fc ( in vitro 
transcription/translation) iMf^J. • 

5. *of1ft*#!l!&S$ 1 it 41^. IS t ftL* 6 *Mb > ^4* 

6. jjptH^^ftfl^ 5 lilt 4i SSI * te#6*t,4b - 4£4fr 
it 0 ^4i^r^ . & t ^^#tfe-% &LS^J8r$t#tt. ( Histidine 
tag) Bf - «,ifa/7 o 
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7. ^ttfrJM0l£K$6*/tfifc^&B*te*&tt4b*'ffr'fli 
A®£4L3r* ' & t Ni-IDA 
Cu-IDA # • 

-a in it it ^ >r . * • £.t##.#ife&#-£*t**te«ife 

( maltose-binding tag) a£ . tgifrti ^ & & *tt *fr * # 6£ 
■fc ( amylose) # jfcs. • 

9. *of^#*J|£ffljp5aS/nst4L4ta*te*^*fc'fb*^^ 
& ffl 4L 3jr * ' & t"##«tfe*#Ifctf tt-S-##i*«^ 
3r & « ft ( GST tag ) Bf . Ulifa/j^fe^^^lfe-a-A 

( glutathione ) ^£ ° 

10. *» f tfr##'J|£ffl $ 1 afc/tfifc^&B f&f & jfcMb 

4b ( biotinylation ) £LjftflL4kB4te.3r£r# l :fr£.4fe-*- 
( biotin) f f b ^' 

1 1. Ifcffl £ 10 ^m^^*® * te* & *Mb 
AS0t4:^* « t * 0 * &l 3c 6 # #. »T ^ JIR. ft 

12. *a t tf -tM'Jie,® 9 10 ftffri&^&m * fc.*6*<Mb > # 
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14. *ottfrJM'Jj&B# 13 mfifT&Z-&® flat 6^^b>fl|i 

( Histidine tag) ' 
$i ( immidazole ) • 

15. *° t ff -tM'JIe,® 9 13JS0f3fc^£.S£te*6*fc'fb*'lfc'fli 
A SI ^ 4l ' * t ##«tfc**.*»/7 *t«* 
& & 1& ( maltose-binding tag ) fie, ffi. 8$ 6£ 

( amylose) f-fe • #**^#J #. & f *t ( maltose) - 

1 6. > t *fr le. ffl * 1 3 4i ft i£ ^ & S -4 -fe & *fc--fb - #p 
XL® ' & * f-te.&&&L-&& 
-S-##i$i8k^5-6#ft ( GST tag ) fie. ^ Sfc # ft 

( glutathione ) # . & & ^ #J #, & ^. ffi, -fr A 

(glutathione) • 

17. *o t tfr#*!ll£ffl # 1 aJi/tfi&4L4kH4*&3r&*Mb* 

it HI ^ 3r * m i& ' ^tiStlaf & t#JH'Jffl 
i^-^r (biotin) ^^^^a$^^6El^^^:®^:^*L 
£#7 -3c ( streptavidin ) ±. • 
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